. Schematic of the relative relatedness of the families of the MOP exporter superfamily. PST, polysaccharide transporter; MATE, multidrug and toxin extrusion; OLF, oligosaccharidyl-lipid flippase; MVF, mouse virulence factor (Hvorup et al., 2003) . Figure S2 . Locations of the 102 primary structure positions of Wzx (within the context of its experimentally-derived topology map (Islam et al., 2010) targeted via site-directed mutagenesis to examine potential loss of function. TMS have been numbered from 1 -12. Figure S3 . Densitometry analysis of GFP fluorescence from membrane fractions of P. aeruginosa PAO1 Δwzx expressing native and mutant Wzx-GFP-His 8 constructs, carried out as previously described (Islam et al., 2011) . Fluorescence of Wzx-GFP-His 8 native and mutant constructs was analyzed in quadruplicate using ImageJ and displayed ± standard deviation. Residues have been coloured based on JalView (Waterhouse et al., 2009 ) conservation scores (out of 10). Colour key: red, score = 10; orange, score = 9; yellow, score = 8. The two sequences were found to be 32.9% similar and 19.1% identical upon EMBOSS Stretcher pairwise alignment (matrix = BLOSUM62; gap penalty = 10, extend penalty = 2). (B) Hydropathy value comparison of NorM Vc (red) and Wzx Pa (blue) using AlignMe (Khafizov et al., 2010) . (C) Hydropathy value comparison between the multiple sequence alignments (MSA) comprised of BLASTp hits for NorM Vc (43 hits) (red) and Wzx Pa (31 hits) (blue) using AlignMe (Khafizov et al., 2010) . NorM MSA = 44 sequences in total (including NorM Vc ); Wzx MSA = 32 sequences in total (including Wzx Pa ). (Pawlowski et al., 2008) overlay coloured with spectrum from higher quality (blue) to lower quality (red); Global Distance TestTotal Score (GDT-TS) = 42.092. (B) Ramachandran plot from MolProbity (Chen et al., 2010) indicating the satisfaction of conformational restraints by the residues of the Wzx model (93.2% of all residues were in favoured [98%] regions, 98.0% of all residues were in allowed [>99.8%] regions). (He et al., 2010) (PDB ID: 3MKT) overlaid with HOLLOW (Ho and Gruswitz, 2008) output indicating the void space within the NorM Vc structure. (B) HOLLOW output of NorM Vc with the corresponding protein backbone structure removed for clarity, overlaid with the electrostatic potential of the channel interior. Surfaces have been coloured according to charge, from blue (positive, +15 kT/e) to white (uncharged/hydrophobic) to red (negative, -15 kT/e). The same parameters were used for the HOLLOW output of Wzx Pa (Fig. 6) . 99.0 36.6 0.9738 ---All wzx mutations were created in the pHERD26T-wzx-GFP-His 8 plasmid and used to complement a Δwzx chromosomal knockout strain of P. aeruginosa PAO1. Conservative physicochemical amino acid substitutions have been indicated with an indent under their respective initial mutants to examine potential loss of function. Red = considerable difference from native complementation, but not statistically significant (p value > 0.05) Blue = considerable difference from native complementation, displaying statistical significance (p value < 0.05) Black = no difference from native complementation 1 Screen performed using three independent cultures each analyzed once. Screen performed using three independent cultures, each analyzed in triplicate. 3 Empty pHERD26T vector present in the Δwzx chromosomal knockout strain of P. aeruginosa PAO1. (Landau et al, 2005) . For comparison, the ConSurf score for each of the eight functionally-important residues identified ( Fig. 1) is as follows (scores in brackets): Arg59 (8), Tyr60 (8), Glu61 (8), Phe139 (8), Arg146 (7), Asp269 (8), Lys272 (5), Asp359 (2). 18.4 -0.6 3.4 <0.01 Cytoplasmic C-terminal tail of Wzx As purpose-built truncations had higher absolute activities than random truncations, the two sets were normalized independently against the maximum activity within the respective subset of residues. This difference in absolute activities between exonuclease III (randomly)-generated constructs and those that were directly cloned (targeted) was attributed to the linker between the C-terminal truncation of the latter set of clones and the dual reporter being spaced two amino acids further away, resulting in fewer steric constraints. These additional two amino acid residues were the result of the 3' PstI endonuclease restriction site used for cloning of the given truncated construct upstream of the phoAlacZα moiety (Islam et al, 2010) . a Position of the terminal amino acid of Wzx followed by reporter. b and c AP and BG activities of the fusions in Miller units, measured as described in Materials and Methods; average of four independent experiments. d and e Percentage of AP and BG activities of the fusions in relation to the maximum measured activity within the set, calculated separately for targeted and random truncations. f Normalized %AP ÷ %BG activity ratio (NAR), rounded to two decimal places. g Localization of terminal amino acid in the Wzx homology model based on colouring via iMembrane output (Fig. 4) † AP and BG enzyme activity values were obtained for this investigation. Values for all other listed residues were determined previously (Islam et al, 2010) (Islam et al., 2010) . Bold Red = nucleotide mismatch designed to introduce the desired mutation in the template construct. † The same primers used to generate the V342A + V343A double mutant also yielded a reaction in which only the V342A mutation was introduced, resulting in the creation of the single V342A mutant.
